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Field Trip 
FIELD TRIP REPORT 
To View Visible Effects of an Earthquake 
That Happened Almost 200 Years Ago 
By David Stewart 
During a five-month period starting on December 16, 1811, 
the New Madrid, Missouri, region experienced over 2,000 
earthquakes. Several are thought to have been 8.0 or greater in 
surface wave magnitude. The largest occurred February 7, 1812, 
a magnitude of 8.8, centered about six miles south of New Madrid 
along the Mississippi River. Five towns were obliterated by 
landslides, bank cave-ins, or liquefaction and subsidence along the 
river. Two temporary waterfalls formed on the Mississippi 
upstream from New Madrid. The river ran backwards for several 
hours on one occasion. Thousands of acres of forest land were 
devastated along the river when the violence of the agitated waters 
was hurled in huge waves over the banks. Hundreds of boatmen 
were killed, as well as an uncounted number of Indians. 
These events are unparalleled in the history of the 
conterminous United States. The landscape was permanently 
marred. Thousands of earthquake features can still be seen today 
distributed throughout a 5,000 square mile area on both sides of 
the Mississippi River in five states: Arkansas, Illinois, Kentucky, 
Missouri and Tennessee. 
Following the Geotechnical Case Histories Conference in 
St. Louis, a select group of engineers participated in a week-end 
tour of some of the seismic features to be seen in the New Madrid 
Seismic Zone. The trip started Friday, June 4, 1993, and ended 
Sunday afternoon, June 6. Attendees included residents of five 
continents: Africa, Asia, Europe, North and South America. The 
trip was led by geophysicist, David Stewart, and geomorphologist, 
Ray Knox, both professors at Southeast Missouri State University. 
The field guide for the trip was a recently published book 
by Stewart & Knox entitled, The Earthquake That Never Went 
Away. The book is the summation of five years of field work by 
Stewart & Knox and consists of a set of 150 photographs with 
narrative commentary showing earthquake features in the New 
Madrid Seismic Zone, features created by the series of massive 
earthquakes of 1811-12. A set of colored slides is also available 
that correspond to the black and white photos of the book. The 
slides were also used on the trip as a Friday evening program to 
introduce the participants to what they were about to witness the 
following two days. 
The trip started from the Adam's Mark Hotel in St. Louis 
where a van full of participants headed south to Sikeston, one of 
the larger towns within the New Madrid Fault Zone, about 130 
miles south of St. Louis. Two stops were made on the way to see 
the Ste. Genevieve Fault and the Jackson Fault. Both cross the 
Interstate Highway 55. Both are probably connected, in some 
way, with the New Madrid Fault System, although both are 
relatively inactive today. 
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The trip, proper, started early the next morning. The 
itinerary taken can be seen from the map shown. This map is 
taken from the field guide book, The Earthquake That Never Went 
Away. There are 26 photo locations shown on the map designated 
by black circles and letters from A to Z. To cover all 26 of these 
would take a week. This short trip of two days could only stop at 
locations 0, N, L, Q, K, A, D, 0, W, X, F, E, B, Z, and S (in 
that order). 
The first stop Saturday morning was on the crest of the 
Benton Hills, near Benton, Missouri, overlooking an old 
earthquake landslide. At the base of the hills could be seen a sunk 
land from the 1811-12 earthquakes as well as a large seven-acre 
sandboil a mile away. From this early morning view the group 
was standing on the northern limits of the New Madrid Seismic 
Zone which lay before them stretching to the horizon to the south. 
The second stop was at a site five miles away where a large 
rotational slump occurred during a minor earthquake of magnitude 
4. 7 on September 26, 1990. If small quakes like a 4. 7 could do 
such damage, what will happen when the next great New Madrid 
earthquake occurs? 
The third stop was to see the bed of Lake St. John, ten 
miles north of Sikeston. This was one of ten earthquake lakes 
created by the 1811-12 series which remained until1920-24 when 
a drainage project dewatered the land for agriculture. Only two 
lakes remain: Big Lake, Arkansas, and Reelfoot Lake, Tennessee 
(see map). 
The fourth stop was to see a 1,000 foot long seismic sand 
fissure, a lateral spreading feature, which extends under the 
Sikeston Power Plant facility. 
Stop five was to explore several large explosion sand blow 
craters. A 700 foot television transmission tower has been built 
over one of them, not a good idea for surviving the next major 
earthquake. 
Stop six was to view a filled explosion crater along the side 
of Interstate 55 at mile post 53. 
Stop seven afforded the opportunity to climb down into a 
huge graben fissure. This is a lateral spread feature and, in this 
example, was a linear pit 1,000 feet long with a flat bottom, 
normal faults on either side, about 15 feet deep and more than 100 
feet wide at its widest. In map view it pinches out on both ends, 
shaped like a canoe or a straight banana. 
The eighth stop was to visit a living witness tree. This 300 
year old Southern Red Oak is five feet in diameter at chest height. 
It was 120 years old at the time of the earthquakes and got caught 
in a large sand boil. It is situated in the middle of a farm field and 
was spared from being cut down because it is surrounded by 
unfertile, almost sterile, sand. 
Next we stopped to see some conical explosion craters 
where participants stepped down into one of the deeper depressions 
for photographs. 
On the way to the New Madrid Museum (stop 10) an 
earthquake pond, a sunk land, and a discontinuous channel were 
seen, all earthquake features from 1811-12. At the museum and 
Mississippi River Observation Deck, the original site of the New 
Madrid was viewed, now beneath the waters of the river. The site 
of one of the temporary waterfalls could also be seen from here as 
well as the site where the earthquakes caused the river to throw 
boats out of the water and onto dry land. 
Next we visited the largest sand boil in New Madrid, a 500 
foot diameter perfect circle of sand containing lignite, and many 
Native American artifacts. One resident of New Madrid is thought 
to have drowned in this sand boil on December 16, 1811. 
Next we visited a large Indian Mound west of New Madrid 
from where one can see the site of another earthquake lake, Lake 
St. Anne. Also visible from there is the Howardville Sand Boil, 
25 acres of seismically emplaced sand. On the way the 
participants also saw a railroad track just outside of New Madrid 
which has a problem. It crosses a large seismic sand fissure, a 
liquefaction/lateral spread feature. The mechanical vibrations of 
trains can sometimes induce temporary liquefaction here, causing 
the tracks to subside and get out of alignment. A train was 
derailed there in 1991 from this phenomena. So here is a train, in 
1991, derailed by a feature in the landscape created by an 
earthquake that happened 180 years before, in 1811-12. That's 
why we call it "The Earthquake That Never Went Away." The 
shaking stopped in 1812, but the impact goes on. 
As we traveled down the highway to our next stop, the 
participants have now acquired a trained eye to spot earthquake 
features. Hundreds can be seen along the interstate, sand boils, 
fissures, etc. Stop number 14 is at the world's largest sand boil, 
1.4 miles long, 136 acres in area. It lies along the Bootheel 
Lineament, probably a strike-slip fault associated with the New 
Madrid System below. 
Stop 15 was to view the site of Little Prairie, a village that 
subsided and disappeared subsequent to the 1811-12 quakes. 
To finish the day, we crossed over the Mississippi into 
Tennessee where we climbed to the top of a massive earthflow 
landslide along the Chickasaw Bluffs. This is one of more than 
200 landslides mapped along these bluffs between Wickliffe, 
Kentucky, and Dyersburg, Tennessee -- most, if not all, 
attributable to the New Madrid earthquake series and still visible 
today. Because of the deforestation of this particular scarp, it has 
now been reactivated and threatens several homes and buildings 
below, as well as a state highway. 
On Sunday, we ate an early breakfast on the shores of 
Reelfoot Lake, the most famous of the earthquake lakes created by 
the 1811-12 events. We spent a good hour at the Reelfoot 
Museum and the lake's edge. The lake is 16 miles long and more 
than 50,000 acres in area. 
Stop 18 was to visit Bessie's Neck, that narrow isthmus of 
land seen on the map with the river running northward on the east 
and southward on the west. From here, the participants saw where 
the river ran backwards for several hours during the early dark 
hours of February 7, 1812. On the way, a view of the Reelfoot 
Fault is also seen. All the way from Dyersburg, Tennessee, to 
Kentucky, the participants noticed the railroad tracks that parallel 
the highway and how they are so out of alignment and up and 
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down. This is from mechanically induced liquefaction of the trains 
as they travel over the numerous liquefaction features beneath the 
track bed. Several derailments have occurred and trains that pass 
through today have to travel extremely slowly to avoid another 
accident, all because of an earthquake that happened almost two 
centuries ago. 
The last stop was at Hickman, Kentucky. This town sits at 
the top, and around the base, of one of the Chickasaw Bluffs rising 
some 200 feet above the Mississippi River below. These bluffs 
collapsed during the earthquakes of 1811-12. Today, about one 
third of the town of Hickman is built on former earthquake 
landslides. Because of the cutting of trees and clearing of 
vegetation on one of these, the landslide became reactivated. A 
spectacular slump has formed that threatens the buildings of the 
county health department, the city fire station, police, ambulance 
and board of education. Two 500,000 gallon water tanks are also 
near the brink of this bluff which, if the slumping continues, will 
also end up in the debris below. A price tag of more than 
$6,000,000 has been put on trying to stabilize the creep, but the 
town can't afford it. One whole city block of homes could go with 
this process of mass wasting. And all because of an earthquake 
that happened long ago. Numerous other earthquake features can 
be seen in the town of Hickman that affect streets, sidewalks, 
telephone poles, and other cultural constructions. 
The participants all found the trip to be an eye-opener, 
something extraordinary they had never seen before in their 
countries or elsewhere. The New Madrid Seismic Zone has, 
perhaps, more varieties and larger numbers of permanently 
preserved seismic landforms than anywhere in the world. 
Hopefully, other such field trips will be possible at future 
geotechnical meetings in the area. 
Once you have seen the truly awesome features so abundant 
in this area, you will never look at the landscape the same again. 
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